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Evaluation of Seeplex™ RV Detection Kit for Detecting Rhinovirus, Human Metapneumovirus, 

and Coronavirus 


Heungsup Sung, M.D., Sook Ja Park, M.T., Young Dae Woo, Ph.D., Byung Hoo Choi, M.T., and Mi-Na Kim, M.D. 
Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea 


Background : Direct antigen test (DAT) and culture are primary tests to diagnose infections by 
respiratory viruses, but are mainly available for the traditional viral pathogens such as respiratory 
syncytial virus (RSV), influenza virus, parainfluenza virus (PIV), and adenovirus in clinical laborato¬ 
ries. The objective of this study was to evaluate a multiplex reverse transcriptase-PCR method 
using Seeplex™ RV Detection kit (Seegene, Korea) for the detection of rhinovirus, coronavirus, and 
human metapneumovirus (hMPV). 

Methods : From January to May 2007, nasopharyngeal aspirates (NPAs) from pediatric patients 
negative for culture and DAT of traditional viral pathogens were tested with Seeplex™. All the ampli- 
cons were directly sequenced and homology of the sequences was searched in the National Cen¬ 
ter for Biotechnology Information (NCBI) database. Patients’ medical records were reviewed for 
clinical and demographic features. 

Results : Forty-seven (26.4%) of 178 NPAs were positive: 18 rhinovirus, 15 hMPV, 4 RSV A, 3 coro¬ 
navirus OC43, 3 influenza virus A, 2 adenovirus, 1 coronavirus NL63, and 1 RSV B. Based on maxi¬ 
mum identity, each of the sequences indicating rhinovirus, hMPV, and coronavirus OC43 matched 
to the corresponding viruses with homology of 94-98%, 96-99%, and 98-100%, respectively. Seeplex™- 
positive patients were 0-11 yr old with a male:female ratio of 1.5:1. Clinical diagnoses included 9 
pneumonia, 6 bronchiolitis, 2 cold, 1 asthma exacerbation for rhinovirus; 10 pneumonia, 4 bronchi¬ 
olitis, and 1 clinical sepsis for hPMV; and 1 pneumonia, 2 croup, and 1 cold for coronavirus. 

Conclusions : Multiplex reverse transcriptase-PCR method using Seeplex™ RV Detection kit is a 
reliable test to detect rhinovirus, hMPV, and coronavirus. It may improve the diagnostic sensitivity for 
RSV, influenza virus, PIV, and adenovirus. (Korean J Lab Med 2008;28:109-17) 
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4434 ^*7] #<g* Afl^ 4444 ^!go| 4 

5l 44434 43443 °-A}S)r **4 3 **- 34 GURU O. 
S^ojuj-oje^*****! 4'§ 7 I nfl-g-o|| ^A^aj xlcfo] 
*.8_44[4]. 3-^7] #$S| 0 ) 0 ] 40 ^ 3 * 4444 ^*4 
4 4*4 S4H14 414 4444341 ^3* * * 51* * 
444 ^34 f^ll 4*4 4* 7 14* *4 * 5134, 4 

■a «** 4144 4^44 4* m *4* 4# 4 smel * 

®S 7 1°1] 44 *4 5l3°11 4° 14 51—4 respiratory syncytial 
virus (RSV), influenza virus, parainfluenza virus (PIV), 
adenovirus *4 44 433 *444[6-8]. 4*°11* 7 1* 
<41 4 7 )4 451-5-3.4444 44434 444: 3* 7 1 44* 
4-5-4 * 51*4 44444-, si-4 444 4-5-44 43* 

4443*4 ofqxjji 51419, 10], Human metapneumovirus 
(hMPV)* 20014 44-5-3 444 3* 7 1 44433 3<>H1 
4 *4 443 4-44 451 * 5-15%* 4444-3 33451 
3419], *3 *43 4-44 45151 human rhinovirus (HRV) 
4“ coronavirus (CoV) 3 444 u"4 42!4 *4 443 44 

* 434 * 514-111,121. 444 44 3*4 44 444 34 

* 3oM4 4-4414 4 44434 *44 4444-. 

34-4 4443 4*414 4444444 U H444 7 1- 4* 

44 44°1413,131. 444 44 4443 4*414 4444 
444 514-34 4* * 5134, 4*4 4 444 444 44 
44* 44433 5141131. 44**4* 4443* 4 4* 

43 514-441 4*t * 514 4*44 444 44* 344 

* 5141141. 4441* hMPV44 44144 4*44 451* 
43* 4443* 4*t 4 444*44*44 4444* 
34 «]*> **** 514 4*44 4*441 4443 44 * 
** 45143 514191. *4 3*4 44 4443*4*451 

* 44 44 44 44431- *441 4*4 *3* 514 4* 
51 4*444 *4*35l4l5l*(multiplex reverse transcrip- 
tase-PCR, multiplex RT-PCR) 44*4 **4416, 15, 161. 

44 414* dual priming oligonucleotide (DPO)* 4*44 
RSV A, RSV B, influenza virus A, influenza virus B, PIV 1, 
PIV 2, PIV 3, adenovirus, HRV, hMPV, CoV OC43, CoV 
229E/NL43 * 13*4 3*4 4443* *441 multiplex 
RT-PCR* 7 ! 451 Seeplex™ RV Detection 43(Seegene, 
Seoul, Korea) 7 ! 7 1144 5141171. 

3 51*51 A] * RSV, influenza virus, PIV, adenovirus 4 

4*4444 44444 3* *44514 44* 4*33 
Seeplex™ RV Detection 43h) *514 **4* 444514. 


oH 4! % 

1 . §4 m\ 

20074 11*4 5144 3*4 *433 RSV, influenza 
virus, PIV, adenovirus 44*4444 u H°o' : 44 7 l *441 

444 44 * * 44 3* *44515! 34 44 * 4*33 
44.34 444*4** 3444 444 51443-1- 4514. 
4444444- «r 0 1 : 44 0 ll A i 4*4 451*1-514* 4°C414 
34444 7 ! 74 444 4*4514. 4444444- 4444 
41* *4* 4413 D3 DFA (Diagnostic Hybrids Inc., Athens, 
OH, USA)* 4*444. 4443 414* 44 20074 1-21 
°ll* Madin-Darby canine kidney (MDCK), LLC-MK2, 
HEp-2 413**, 20074 34*4* R-Mix Too 4l3*(Diag- 
nostic Hybrids Inc.)* 4*4514. 

2. Multiplex RT-PCR 

Viral Gene-Spin, Viral DNA/RNA Extraction 7 l3(Intron, 
Seoul, Korea)* A l*44 45l*&5l 0 -!! 300 pl*14 30 pi* 
RNA* **444 4 44H14 44* **44 4 43 4 4 
**3*4 5 pL* 44444. 4*4 RNA 8 pL* RevertAid 
First Strand cDNA Synthesis 43(Fermentas, Ontario, 
Canada)3 cDNA* 4444 4* *44 20 pL4 441 4* 
514. Seeplex™ RV Detection 43 44 adenovirus, hMPV, 
CoV 229E/NL63, PIV 1* 2* 3^ 4** 44 A 4)3* in¬ 
fluenza virus A44 B* RSV AD 4 B* HRV, CoV OC43 4 
** 44 B 413 4441 414 PCR 4*4* 413444 PCR 
4*4* 3 pL4 cDNA, 4 pL4 5xRV Primer, 3 pL* 8- 
methoxypsoralen (8-MOP), 10 pL* 2 x Multiplex Master 
Mix3 * 20 /jL 7 ! 43* 444. PCR* 94"C 44 15* 4* 
*, 94°C 30* 60°C 1.5*, 72°C 1.5*4 4** 404 4*44 
3, 41*451 4* 4** 72°C°M 10*4 44444. *44 
4* 4** ethidium bromide 7 ! 0.5 pL/mL 344 2% agarose 

getfH 444*44 4*43*44 ** 4*4 51* 4 44 
**4 **444 444443 44443, 4 *44*4 4 
3 3.7]* 7134 3*4 marker DNA4 43-44 4*444. 

3. S4A-M&44 4SK444 44 


PCR 4** GENCLEAN II 7 l3(Q-BIO gene, Carlsbad, 
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CA, USA)5. 4414 4 Seeplex™ RV Detection 7 lH°ll i 
44 414 4°1 B 1—A| BigDye Terminator v3.0 

Cycle Sequencing Ready Reaction 7 ll=(Applied Biosys- 
terns, Foster City, CA, USA)# °]-§-^l- 0 ^ ABI Prism 3100- 
Avant Genetic Analyzer (Applied Biosystems) °M 44 4 
7 l x i zj- l ^ 7 |A) i g-g- NCB14 Basic Local Align¬ 

ment and Search Tool (BLAST, http://www.ncbi.nlm. 
nih.gov/blast/) si GenBank°|| 444 4 7 1 

444 hIhsm 44£«- 4444. 4°14^ 4444 
4 7 144 ^xl£7|- #5; 44 ^(family) S4 4 

(genus)°1l 5TH-4 4°1 H 1 — 444-11 GenBank 0 )!^ 4°)" 
ClustalW (http: //www. ebi. ac. uk/Tools/clustalw/index. 
htmlHI+l a 7 !*! 44 444+-, Molecular Evolutionary 
Genetics Analysis (MEGA 3, http://www.megasoftware. 
net/) SkLTTgMI 7 --! Neighbour-Joining '#’3 7 fl|p|b < $'§]' 

4%-S 44444Q8]. °M 44 7144 Tree- 

View HsLIl^Khttp: //taxonomy, zoology, gla.ac.uk/rod/ 

treeview.html)°ll A i 444. 7 11# 1 D"''$4"4 IA 1o ll 444 4°1 
4— 4 7 1 A -144 GenBank accession number 4 444 4 
4: DQ473498 (HRV), EF456706 (poliovirus 1), EU262658 
(coxsackievirus A16), X05690 (coxsackievirus B4), DQ- 
452074 (enterovirus 71), X92886 (echovirus 9); DQ023127 
(hMPV), AF187152 (avian pneumovirus (APV C), D00850 
(APV A), Y14292 (APV B), D11128 (pneumonia virus of 
mice), NC001989 (bovine RSV), NC001781 (human RSV); 
AY903460 (CoV OC43), DQ415914 (CoV HKU), NC005831 
(CoV NL63), NC002645 (CoV 229E), NC004718 (SARS 
CoV). 


M 4 

1 . eh 4f SW#°| 

5 7 M -§-4 32344 44°H4 4774x114 4444-%4 RSV, 

influenza virus, PIV, adenovirus 4^144444 u ll 0 o 1: 44 
44 44 47^(14.6%)i A i 491x11(10.3%), 54^(16.7%)°M 
57lxll(11.9%)4 44°M4. 444 4°14^4 t RSV 264x11 
(5.5%), influenza virus A 164x11(3.4%), influenza virus B 
74x|(1.5%), PIV 74x11(1.5%), adenovirus 54*ll(1.0%)&4. 
2664(82.4%)4 4174x11(87.4%)4 4 44 44 -5-4 4^°1 
U%4 444-4: 4x111- 4144 4 44 4141784x111 4 
XJ-O.S. multiplex RT-PCRl 4 S H4$!4. 4441084(60.7 
%), 444 704(39.3%H$t%4, 444 0.8+3.241, 44 4 
$4 414 4444 1544444. ^ 44414(0.6%), -g-4 
4414 45.4-8:4 444 444 234(12.9%), S-^-7] 14-% 
s 444444 864(48.3%), 441 s# 7 ! 44°1 444 
444 684(38.2%)444. 

2. Multiplex RT-PCR §4 

4444444 «fl444°ll A i S-4 14°144 1784x11 4 
474x11(26.4%)4 multiplex RT-PCR 0 o4M$}-%4, S-l 14 
4114 «Mel^4 41444. hrv4 184x 11(10.1%), hMPV 
4 154x11(8.4%), CoV OC434 34x11(1.7%), CoV 229E/NL63 
414x114 41444(Tabie l). 444444 4 44444 
4 -0-4°lSfe4, multiplex RT-PCR414 444 444 RSV 
Ail 44x11(2.2%), influenza virus All 3441(1.7%), aden¬ 
ovirus 24xll(U%), RSV Bi! 14x11(0.6%)44(Table 1). RSV 
A4 4*4 44 4 44 44 844 47)14 4°1I RSV 7 !- ^1144 


Table 1. Clinical diagnoses of 47 patients positive for rhinovirus, human metapneumovirus, coronavirus, and other viruses by multi¬ 
plex reverse transcriptase PCR 


Respiratory viruses 

Total 



N of patients 



Pneumonia 

Bronchiolitis 

Croup 

Asthma exacerbation Clinical sepsis 

Common cold 

HRV 

18 

9 

6 

0 

1 

0 

2 

hMPV 

15 

10 

4 

0 

0 

1 

0 

CoV OC43 

3 

1 

0 

1 

0 

0 

1 

CoV NL63 

1 

0 

0 

1 

0 

0 

0 

Others* 

10 

3 

5 

0 

0 

2 

0 

Total 

47 

23 

15 

2 

1 

3 

3 


"Others included traditional viral pathogens such as respiratory syncytial virus, influenza virus, parainfluenza virus, and adenovirus. 
Abbreviations: HRV, rhinovirus; hMPV, human metapneumovirus; CoV, coronavirus. 
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Table 2. Similarities between the sequences of the respiratory viral isolates in this study and the archival sequences from the GenBank 


Viruses 

Target gene 

Size of target 
gene (bp) 

N of 

isolates 

Sequence identity (%) 
based on 
maximum identity 

Compared strains 
(GenBank accession 
no.) 

Rhinovirus 

5’ untranslated region 

337 

18 

94-98 

DQ316274, -277, -297 
DQ473498, -3508 

EF186077 
AF542443 
AF108161, -173 
EF077279 

hMPV 

Fusion protein 

469 

15 

96-99 

AY304362 
EF081369 
DQ023127,-131 
AY622381 

AY530094 

Coronavirus OC43 

Membrane glycoprotein 

231 

3 

99-100 

AY903459, -460 

Coronavirus 229E/NL63 

Spike protein 

375 

1 

98 

AY567487 

RSV A 

Fusion protein 

273 

4 

98-100 

AF512538 

DQ885231 

AY114149 

RSV B 

Fusion glycoprotein 

391 

1 

98 

AY526565 

Influenza A 

Segment 7 matrix protein 

351 

3 

98 

EF620022 

Adenovirus 

E2B DNA polymerase 

534 

2 

99 

AY339865 


Abbreviations: hMPV, human metapneumovirus; RSV, respiratory syncytial virus. 


14 444. ^^4, Seeplex™ RV Detection ?]E. 

# °|-§-4 multiplex RT-PCR 44 lx]) 1 a ]-a] ^turnaround 
time)4 4 7 1 A ]TKhands-on time)! A A 8 A H4 90§-°| $14. 

3. 7i|S^4ys|5j £4 34 

RT-PCRi 443444 47^41^1 4441- -£-44 44714 

4 GenBank 0 !] A i 4£ iTtaj-a. ^ 444 f^4§°] 3.7]S. 
4^4 4°]®]— AA 4! HE* £.44-(Table 2). hMPVS 
344 AA IxlHW 41 447-144 x||s]^i-iLfe AA 
4 4-44^ 4-e]4 Afo]o] 44 x 140 ) 100 % 11x144 l-f! 
444-. 

HRV 44! 141#! Si -n-4411 5’ untranslated region 
444 337 bp 444 4 7 ]4 < i 0 l GenBank 0 ]] 444 HRV 
471444 94-98% 4444TI(Table 2), l-g-PS. !! 44 
£1- £.°J poliovirus^ 447-144- 62%4 44£-» £-44. 

HRVkL !1444 AA llllM 44 471444 GeneBank 
°n 444 HRV 47144, HRV4 47144 44£7)-En- 
terovirus4 4 7 1444 4]44 A 544 44'i4HRV44'4'i' 
°1444(Fig. 1A). hMPV 44 141#! Si °-x]xl- 0 J fusion 
protein !l x l- 469 bp 444 4 7 14 44 GenBank 0 ]] 


4 hMPV 471444 96-99% 4444TI(Table 2), l-g-SS 
apv C44 471444 73%4 41E-1- £-44-. hMPVS -§- 
75444 44 441414 44 4 7 1444 GenBank°ll ^44 
hMPV 47144, hMPV4 47|44 44S7)- !! p ne u- 
movirinae4 4 7 1444 Tll^UD'S)"! 44 44hMPV44 
1# °1444(Fig. IB). CoV OC43 441 141#! membrane 
glycoprotein 444 231 bp 444 4 7 ]44°1 GenBank°l| 
444 CoV OC43 471444 99-100% 4444Tl(Table 
2), 4-g-ss CoV hku4 47)444 66%4 44si- £44-. 
GenBank°l| 444 CoV OC43, CoV 229E, CoV NL63, CoV 
HKU, SARS CoV 4 7 1444 RT-PCR414 CoV OC43 44! 
444 44°1I4 4-4 471444- 41-47544££ 4-44 4 
4 CoV OC434 444- 4-¥-44(Fig. 1C). CoV 229E/NL63 
44! 4 14414 spike protein 444 375 bp 444 4717] 4 
°1 GenBank 0 !] CoV NL63 4 7 1444 98% 4444 
£(Table 2), 4-§-££. CoV 229E4 67%4 41-E# £4-5-4, 
GenBank°l| 444 CoV OC43, CoV 229E, CoV NL63, CoV 
HKU, SARS CoV 4 4 7-] <§4 Tllf-tUl-l 44 14 CoV 
NL634 44# °1444(Fig. ID). 

RSV All, RSV Bil, influenza virus, adenovirus 44°] 
44 IIHW 44 417-114 GenBank°l| 444 4717-14 
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Fig. 1 . Phylogenetic analysis using Neighbour-Joining method showed a close relationship between the isolates of this study (A. Human 
rhinovirus [HRV] R1, B. Human metapneumovirus [hMPV] Ml, C. Coronavirus [CoV] OC43 Cl, D. CoV NL63 C4) and archival strains of 
corresponding viruses. Distances are presented as a number of substitutions per site (a scale of ‘0.1’ means 0.1 nucleotide substitution 
per site). 

Abbreviations: hRSV, human respiratory syncytial virus; bRSV, bovine respiratory syncytial virus; PVM, pneumonia virus of mice; APV, avian 
pneumovirus; SARS, severe acute respiratory syndrome. 


a]-o|o] -yxlE^zt-zj- 98-100%, 98%, 98%, 99%^(Table 2). 

4. Multiplex RT-PCR 

HRV °oHI 18^ 8^(44.4%), qxq=- 10^(55.6%) 

o]U°n] q-o]°] 1.4A]](27l]l-llAil)^. 11^(61.1%) 

£ 7]A]lSt4 7>X]JI 9^(50.0%)-& 311^, 6^(33.3 

%)-£r^ ^71^x1^, 2’3(11.1%)£ ^-7]E l^(5.6%)-& 

X]AlO] 9^0] B||q Qz} ^ 

o[ A]}^ Sfligo) 3^ J 7]cl]A]lSUl-ol5]Ri ^|^c| l 

^a] Stable 1). 

hMPV Six]-15^ 11^(73.3%), q^Rr 4 ^ 

(22.2%)q$qiq q-o]°] 1 . 4 x|l(47H-7Al])^. 9^ 

(60.0%)-8: 7]x]^aF^ 7}A]JL 10'3(66.7%Hr 3)1^, 

4^-g: ^ A||7]^:Xl^ t l^(6.7%)-& ^xj-x] x|c)«v 

Stable 1). hMPV7]- $x}- # 

CoV OC43 °<H] q-x)- 3^-8: SAF VMS q-o] 47 HI 
67M°lft2.q, q-z]- 3-f, x o >7]E #<§.2.3. xlcj-av 


SW. CoV NL63 Slxfe 3X)1 qo]^. xM^&q- 

(Table 1). CoV7l- Slxf ^ x]]^ Bj]qq ^ 5 ) 3&x|q- 

RSV B^°] 5^-8: S--^ 2X1] n|n}0|^-O b] ; 

4^-8r ^ x]] 7 ] 2 lx]'g ! ^< 3 33 xl^Hj^q-. Influen¬ 
za virusxl- ^-s]s] 3^ ^ 2^-8: qxj-x] H)]lf33, q] 

^33 xlpf^q-. Adenovirusx]- £-5]^ 2^ b^, 

q-qq 1 ^^ q^x)^ 33 qq^q-crabie d. 

JL S 

RT-PCR°M x}f4- «7]x-]« a-qtf 7]$q] 
GenBanHI ^7]A-]<gjz]- 94-100%q fe-8r <& 

x)£l- 3^3, qi^x^l-x]^ qj# ul-oje]^ = $ 

^-Ir 3qx] Seegene RV Detection 7]3q q-q- ltq-2]- SA8 

wm. q-t q-qq^i- 47qq qxj-x] 

33 sj§-7] #x o v-g- 7 ]-x]ni qqji, hMPvq- CoV 0 0 H38l qq- 
l-qlxfex|^ Ojojo] ^ 7 } &qq olSHj^lBj^x]. 

q q-qq qa-a. q- sasaq-. rt-pcr q-qas. 




























































114 




14 «H2)£7}- 4*1 4* **1*4 ^ H i>W ^7H 

4 *4* 1*1) MZ\ £4 4 7^4- 4)414)4: 44[19], hMPV 
0 oH)°144 3441* ****4 ^ 7 |Ai<go) x)£ 100% 441 
*| 2*1- -2_4ofl 41 4°<Hj 714^-Sr 1-8-71- 4444, 

317)1 £* 14e. &$o] 44444 $*MH xfl 

144£ hMPV°)| mi mim fo^4E °<M3°1°1 
7) hMPV H-2-3. mil imi-miMlS. 4£). H 
7) HRV, hMPV, corona virus 4‘4°)l 411 Seeplex™ RV 
Detection 47}44 H 100%41 Multiplex RT- 

PCR4 *°)£* mi 0 ! 7141 S.%-7] HHe^ofl mmixr 
4411471 - 4 - m° 0 ^7n 7HR.S ^7i-Eim, mi°i 174 

1 511-71 hM 4£°11 mmixr 4)£* 11 RT-PCR 

4 AlflTll < S7|Al‘g«44 f-sfl 3g 71-11116, 20], 741 
££°)|7l multiplex RT-PCR4 *°l£* 4)4=4714- 441 
4444 7|*££ 96-99%, 11 RT-PCR* 7|^ 96- 
100%, 44 7] 4*4* 7)*£S. 94%£ ££44 RT-PCR4 
*°)£* m-r- -r*=141[16, 20], Seeplex™ RV Detection 
7)^7)- misiliflU'gimi 1114111S-14°1 
£1- 4114 14 141 7-11x1)71-18-25 bp4 5’ *4, 57fl 
4 deoxyinosine-8-sL *7^2) ‘linker 44, 6-12 bp4 3’ 4 
4 * 41 440s 4^44 144, ^405. xj 5’ 40)4 
1°)4£ 4471-4-4 114 4414, #4 3’ 444144 
£ *4 4414°! 4414 Sill 14 DPO 44 * 0)414 
7)1114,71 m4°]l[l7, 21], 4 7)141 4114 

4*17)11°) 10 copies/mL-S. 7|14 mult ipi e x RT-PCR 4 
71-41-4 4*17)114 50-250 copies/mLi im 4 °-*l 
4l£* £4146, 19, 21], HRV4- CoV 1114 4)4=44 
4°)11 43., hMPV 1144 RT-PCR4 ‘-£41 °)7l 4) 
44122-24] 4 * l°14£l-47)4 lll^l *°11 t)1 1* 

4* Seeplex™ RV Detection 7 )M^ ^ 7 ] 4 - 0 ] 45 , H 

4 1*11 47)-4°ll£ 114 - 44 , 

RSV, influenza virus, PIV, adenovirus *4 44114 
7|-4 44=17)- -g-7)o] aj-xf 4 20.8%47l multiplex RT-PCR 
14 44 hrv, hMPV, CoV7(-1*44** 4*4 * 4 
HRV, hMPV, CoV7(- fli* 4*71 *14 *9_*> *4 144 

£4* 4 * 441.11*471 4* 144£7|- a* 1 * 

-9.£ *444*4, RSV, influenza virus, PIV, adenovirus 

4 mi 4111 * 71 - 4 - 444 x 1 - *xjo] 4 t| 441 * mi°- 
£ 147) 41*££ 1144, **11* ££41 4 * 1 * 
*[10, 21, 2514 4*4 * 4 RSV, influenza virus, PIV, 
adenovirus 4 = 4 ) 4447] ***44 44 * 7 )* 7 ^ 5 . h|)x|) 


1 * 41. RSV4- influenza virus! 144 l£ 7 )- 1 * * 

m 1*4 Him 1411* im *4 71*0) 4s. 27*1 hm 

4£4 4H °-^7)l 1114-12€°1 7)144 40) 7)-7j- * 11 
4 4 °£. *14-41. hrv* 7 0 v 7 ie 4-44 *£ llc>ix)! ; 
£1 *4, 1 A ])°1-1 HIT)) 14-47-1 4* 44H 4-4* 
4-8-1 * 4l£ 441 44-126, 27], * 1*47)51 hrv 4= 
7^ *71- 184 * 111(61.1%)°) 7)X)444- 7 \ X]jL 447-1 47| 
51 4 V 11 1517)- *4* 141. hMPV 47^0144 Six}- * 
90% 47J-01 *71514-l°l4*m, °1* 141 *7^x o i- ^x o v°) 
41 11*°1 44447) nfl-g -4 * 44-. *44 0)44 4-4 
££47] *715! 4-! £0} £[x}4 4.7-15.7%47) hMPV7[ 
*444110, 28, 29], hMPV* £4 *7]E 4-44 *£ *4 
4 *°-£ 11*41. CoV 4-111* 2.2%* 4-X14-4 4 
7)£ 4-1 £14 1.6%, *7j s .* 7 ] 4-4 4,01-4 1.7-5.0%4 
7i *1441* *m ££4- *7^4110, 25, 30], CoV4 1 

£7} *4* 4x14- a*4- 7)]7)4-x)44- -44-4-HS. 4* 4- 

l°l 4* *XH17]* CoV 4*°) 1-8-11. CoV 4 - 4 °)1 mi 
7|*4 *m ££°))7]* NL63°11 41 4°1 l*m u)5ll * 4 
*°))7]* 44 * 34°| OC434* 141-8-S4 RT-PCR 4 
7*1- *#-7l 4-0147; 4-44 44-4 «-4o)l£ £ 0 - 0 ) 45 - 4 - 
* 441[10, 25, 30], °)7 0 V4 44*-1- m * 7 o vxjo] 40 ^ 4 x 1 - 
4 4^1147l-£ 4144 4 : 411 * hrv, hMPV, CoV * 
°1 £°]- £*71 4-44 *-9-1144* 4 - * 441. £4h 

£, ° 1 * 1°)4£* 1 * 411711 4*1 * 4 * multiplex 

RT-PCR 47f4°l **1 4 ££ 11141. 

RSV, influenza virus, PIV, adenovirus! mi 44H 
471-4- m447H7l £* *7^0)44 104 H(5.6%)°117) RT- 
PCR£ RSV, influenza virus, adenovirus *°| 4*44, 

rt-pcr°| 11471-1 m4=47H mm 4*£7)- 4 ** 4 
°.s*42)44 RSV7 ]-rt-pcr 4°£.4*15441 * 14 
41* RSV7]- uflOot* X) 84 * X)14* 4414m * 

7j°14! °1** 1°)3)£ 47[7|- *7-14-, *1-71 7J-4XHS71- 
**14 *17-14-, 441 ** 4-x^ * hH4£7)- * 47) m* 
4 7]*7^o) 41[3], 4411471-4 4)4=471* 4414 **, 
4414 7D4 441 4x114 4, ** ^4, *4! xi-g-4* 44=, 
°1*4* 7)]£* *411114-£°)1 l°)7l- 4H201. RT-PCR 
4 4*°)|£ 4414 **, 4414 ^ 41 *1 41* 4-4 
1, 4411471-1 mi47)-£l* 441 41°) 117) m* 
114-£7)- 4 ** * 411311. °14 ££417-1 471-x] 40)4 
£o|| 44 4^4-4471-4- aH147h multiplex RT-PCR44 
*7^1-°1 14 28.4%, 36.2%, 44.9%£ RT-PCR4 ll£7)- 
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7)-* MMIO], MultiCode-PLx# * nfl 

influenza virus A* 4 *o| #**#* #xl|#ol ##-£71- * 
44* #*[20, 32], ** RT-PCR* h*)#^ u B# 7] 

44 #51 4*44 * 4010)14 f**) A 13 V =1 4 - 3*4 *# 
±o\°\}*\ ** 444^ ##°11 £*4 1 * 44133]. 20074 
#4 4##aH 1* 4 si-7] yM#^ 

#A)* #444 3l7fl 7)4 * 447 ) 4# 4— ###*#a1* 
#7-414 714-01 58.1%S. 744 ##n, RT-PCR# Hfl^^T-lS 
**** 714-01 #-* 41.9%£ RT-PCR# 4*1# ^##7-1- 
4 4 * 4417], a#q- rt-pcr* #7-1- £9-## 

4 ###7-i-i4 43 . **#1 4#<41 474-14 4041 - 44 nfl 

°11* #### * 4^4, xfls.* s** 401474 #** * 

4 4 - 9 -H 3 . ##### 7 . 1-14 HflOo^T-M 444 441#- 44 
44[3l], 

###7-1-4014-1 ST]- #Al-S.°l £# 0 I 44 #7j*V EH 7lA\ 
rflfl_Al44 #7| #* 0 ) *£* _9_4;7l- 44 . Seeplex™ RV 
Detection #£* #4 #7-1- diflA)#*- # 7 ) Al 7 to| 44 87-1 
44 90* # SIS. NGEN respiratory virus analyte-specif¬ 
ic assay (Nanogen, San Diego, CA, USA), ResPlex II assay 
(Genaco Biomedical Products, Inc., Huntsville, AL, USA), 
MultiCode-PLx respiratory virus panel (EraGen Bio¬ 
sciences, Madison, WI, USA), ID-Tag respiratory viral 
panel (Tm Bioscience Corp., Toronto, Canada) * 4* # 
*44 multiplex RT-PCR #Al-#l-ol 4 ^ #A)- £ 9 _A)*£ 
4-97-14, * 7 | 444 50-70* #£* 44 #4 4 44414, 
16, 20, 32], 0 I 4 PCR **#*-$- #*#4411 #*## 47 ] 

4*#* **#7| nflSRS. #A)-4S.A14 47l###4 $1# 

#£$1 ## ##7)- 4-9-44 444 40 ] 4#o] 1 * #4 
4, 4# 4441 ** **#* H JHS 44 AS 44# * 4 

-i- #££ 44444 44 4 x 11 #4-4^9-44:21- # 7 ] 44 °! 

40142 . 44^4 hJIhs **#ss 4 ## 4*4 44* 
# 1 * *#4 1* #4. 444 #* ***** #*** 

##4 7 fl 4 oi fjif- #o )4 4x1144 7 fl## si- 7 ) y 1-041 

s #** 4* *#44 rt-pcr #44 * #l#44#4-9- 

5 ^o*a. 4-4 4*4 44 * 40 ) 14 * mul¬ 
tiplex RT-PCR#* 44#4#l ###7l #4 7)** #S4 
* 44°1-5S #* 44 444 7fl* £* 711*4 #41 01 # 
4#*# #4# *a44#4# # 37 )- t|144ss 01*014 
#- 9 - 71 - 44 . 

#*#.9.5. Seeplex™ RV Detection #S* HRV, hMPV, 
CoV #** ## 44* 4# #a1-#o14ji. rsv, influenza 


virus, adenovirus #*# 4# '5Uf - *# * 5144. So)- * 
4°114 HRV, hMPV, CoV *4 **7l #-#°l #** 

AS 7)*o] jyg* * 0151 * 4 - 4-41 o)-g. Hi-olHi**# #* 

# * 4* Seeplex™ RV Detection 71 * 7 )- * 4 - 7 ) ## 44 

°ll *## #SLS 44444. 

o Oj1 

tJHS : #A o V #A|-4o])Al **7) *015]*#AMI ##### 

A B4 ^ll*#^!* #4#AS. ol-g-*44, respiratory syncy¬ 
tial virus (RSV), influenza virus, parainfluenza virus (PIV), 
adenovirus *°H* 4*4 4 44. * 44°1] A 1* 44 ### 
4 *#-71 y 1-01 #**4 4'44 rhinovirus, coronavirus, 
human metapneumovirus (hMPV)4 #** 44 Seeplex™ 
RV Detection 7) ^(Seegene, Seoul, Korea)* a)-** **# 
4# #***4#14*(multiplex reverse transcriptase-PCR, 
multiplex RT-PCR) #A)-#°1 44# *##-g- #7)*#4. 

US : 20074 1**4 5*4# RSV, influenza virus, PIV, 
adenovirus°11 4* ###*#a)- 4 nfl^A}* *Ajo)** 
1787)14 yl4**4#* Seeplex™ RV Detection 7)55. # 
4444. Seeplex™ RV Detection 7) Mo)) 4 oj** **#* 
*## 47414 *#44-9-#, National Center for Biotech¬ 
nology Information (NCBI) 44# 414—441 7 )-# *4* 
47414 * #4*44 *4-°) # 7 ^ 3 ° 4 x 1 - 01 -° 71*0141 
35 ) 444 . 

34 : 47#x|l(26.4%)7l- ° 0 l*o|*ooi. rhinovirus 18##1, 
hMPV 15#A1|, RSV A# 4# *11, coronavirus OC43 3##|, 
influenza virus A# 3 # All, adenovirus 2 #x|, coronavirus 
NL63 l#x|l, RSV B# l#x|l * 0 ) 01 *. Rhinovirus, hMPV, 
coronavirus OC434 4 7 lA)4-§r 7 1* -S-TL# uMl 5 !—*4 
44 94-98%, 96-99%, 98-100% 4*444. Seeplex™ RV 

Detection 7)1| A]-fi-*ol multiplex RT-PCR#A-S ° 0 tA^o| 

4* #*- 10 ) * 0 ) 2 ^ 0-HA1I4-P-4, 4 #h 14 1 . 5:10144 

Rhinovirus ^ol^* *x]-* ^4 94 . A|) 7 l 4 x|<g 64, aJ- 

7|£4 24 , 4#4 4# 1*014^4, hMPV *#o]44 

#Ai-* b||4 104 , ah 714-#4 44 , OJAJ-4 * 1 * 14°144 
coronavirus 4*°14* 14 , 3* 24, A 0 l- 7 l _£4 

14444. 

S# : Seeplex™ RV Detection 7)j=* a|** multiplex 
RT-PCR#* rhinovirus, hMPV, coronavirus #** ** 
*#* ** #Al-#olojo.o), RSVi influenza virus, PIV, 
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adenovirus ^ Jug-?! *lvH $JoJaJ ufl^A^ 

^ # SI# 3! 

ca^|-—I P 

°l Seeplex™ RV Detection 7]E^ ^ 

3 , $ 71-MI -g-H-P- x]^<5fl # (^)A|xjlo]| ^j-Al-Hsjqc)-. 
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